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PErEHEPAUHfl KOHEMHOCTEH y HKCOAOBbIX KJlELU,Ett 

B. H. Beji 03 ep 0 B 


OnbiTaMH c TpeMH bhahmh hkcoaha nOKa3aHO, hto acficfieKT aivinyTauHH KOHeHHocTeft y CbiTbix hhm({> 
33BHCHT OT BpeMeHH npOBeACHHH OnepaUHH. Cn 0 C 06 H 0 CTb K nOJIHOH pereHepaUHH KOHeHHOCTeH H cboh- 
CTBeHHbix hm CTpyKTyp (b MacTHOCTH, opraHa Tajuiepa Ha Jiannax nepeAHHX Hor) KJiemn o6Hapy>KHBaiOT 
jiHiiib ao HaqaJia jihhohhhx npoueccoB (b nepnoA coxpaHeHHH noABH>KHoro coctohhhh CbiTbix hhm(}) 
y Haemaphysalis longicornis h Hyalomma asiaticum , hjih Mop(J)oreHeTHHecKOH AHanay3bi hhm(}) 
y Ixodes ricinus ). OnepauHH nocjie Hanajia anojiH3a Bbi3biBaiOT o6pa30BaHne y B3pocjibix KJiemeft ypoA- 
jihbhx h Ae(J)eKTHbix pereHepaTOB, hjih hx MHHHaTiopH3auHio; HepeAKH cjiyuaH nouBJieHHH 6e3HorHX 
HMaro. OnepauHH Ha HHMtjjax HenocpeACTBeHHO nepeA hx JiHHbKOH He OKa3biBaioT bo3A6hctbhh hjih 
BeAyT k o6pa30BaHHio y B3pocjibix KJieiuefi KyjibTH Ha Jianue (hjih tojichh) aMnyTHpoBaHHOH Horn. 

CnocodHOCTb k pereHepaUHH npnuaTKOB Tejia mnpoKO pacnpocipaHeHa cpe^H 
HJieHHCTOHorHX, OAHaKO uocraTOHHO noupodHO 3th HBJieHHH H3yqeHbi JiHiiib y Hace- 
komhx h paKOo6pa3Hbix (Bodenstein, 1953; Wigglesworth, 1967; Goss, 1969; 
Skinner, 1985; KapjicoH, 1986). XapaKTepHoft nepToft pereHepaUHH y hjichhcto- 
HOTHX HBJIHeTCH ee TeCHaH CBH3b C JIHHOHHbIMH npOUeCCaMH, BCJieACTBHe Hero BOC- 
CTaHOBJieHHe yTpaneHHbix KOHeHHocTeft bo3mo>kho y hhx TOJibKo nocjie jiHHbKH 
(Goss, 1969). 

MKCOAOH^Hbie KJiemn b OTHomeHHH pereHepaUHH H3yneHbi oneHb njioxo, xoth 
Bonpoc 3tot 3uecb, noMHMO HaynHoro, HMeeT h npaKTHnecKoe 3HaneHHe (b cbh3h 
C B03M0>KH0CTbKD nOBpe>KUeHHH, npHHHHHeMbIX KJiemaM X03HeBaMH BO BpeMH napa- 
3HTHpOBaHHH, a nOCJie HaCbimeHHH H OTnaueHHH — XHLUHblMH HJieHHCTOHOrHMH) . 
OCHOBHbIMH Od^beKTaMH HeMHOTOHHCJieHHblX HCCJieUOBaHHH no 3TOMy Bonpocy HBJIH- 

jiHCb npeucTaBHTejiH ceM. Argasidae (Hindle, Cunliffe, 1914; Nuttall, 1920; Cam- 
pana-Rouget, 1946; Obenchain, Oliver, 1972; Rockett, 1975; CnuopoBa, 1977). 
CoOcTBeHHo HKcouoBbiM KJieiuaM (ceM. Ixodidae) nocBHiueHbi Bcero use nyOjiHKa- 
Uhh (Nuttall, 1920; Rockett, Woodring, 1972), MaTepnajibi KOTopbix CBHueTejib- 
CTByioT o tom, hto hkcouhu OTJinnaeT BbicoxaH cnocodHocTb k pereHepaUHH, B HeM 
ohh npeBocxouHT Bcex npoHHx KJiemeft, b tom HHCJie h poucTBeHHbix hm apra3HU- 
Ecjih OojibuiHHCTBo HCCJieuoBaHHbix KJiemeft KaK aKapn({)opMHbix (aKapHUbi, opn- 
daTHUbi, TeTpaHHXHUbi), TaK h napa3HTH(})opMHbix (raMa3HUbi, yponozmubi) njioxo 
nepeHOCHT aMnyTaunio KOHeHHocTeft h npaKTHnecKH He cnocoOHbi k pereHepaUHH, 
to y HKeouoHUHbix KJiemeft B03M0>KHa noJiHan pereHepaunn aMnyTHpoBaHHbix hot, 
npaneM y apra3HU He paHee, HeM nocjie ub yx jiHHeK, Torua KaK hkcouhubm ujih 3toto 
UOCT aTOHHo ua>Ke o/moKpaTHoft JiHHbKH (Rockett, Woodring, 1972). 

B HacTomueM cooOiueHHH npeucTaBJieHbi MaTepnajibi onbiTOB c aMnyTauneft 
KOHeHHocTeft y hhmc}) Tpex bhuob hkcouhu, othochluhxch k o6ohm nouceMeftcTBaM 
3thx KJieiueft: Ixodinae (Ixodes ricinus ) h Amblyomminae (Haemaphysalis lon¬ 
gicornis, Hyalomma asiaticum ). 


6 napa3HTOJiorHH, JVlb 2, 1993 r. 
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MATEPHAJ1 W METOAMKA 


B onbiTax ncnojib30BajiH hhmc}) H3 jiaOopaTopHbix KyjibTyp, KOTopbie 6biJin 
ocHOBaHbi ot KJieiuen, co6paHHbix b MojiAOBe (/. ricinus), IO>khom IlpHMopbe 
(//. longicornis) h TypKMeHHCTaHe ( H . astaticum) . Y hhmc}), HaKopMJieHHbix Ha 
6eJibix Mbirnax, b pa3Hbie cpoKH nocjie HacbnueHHH c noMOiubio ho>khhu BeKKepa 
OTpe3ajiH qeTbipe AHCTajibHbix qjieHHKa I JieBOH Horn, coxpaHHH ab a npoKCHMajibHbix 
qjieHHKa: KOKcy h BepTJiyr. B pnAe cjiyqaeB noAoOHyio onepaunio npoBOAHJin Ha 
I — IV jieBbix Horax (npaBbie Horn ocraBajincb b KaqecTBe kohtpojih), HHor^a 
b coqeTaHHH c aMnyTaunen AHCTajibHon qacTH rHaTocoMbi. Onepaunn npoBOAHJin 
6e3 HapK03a, a hhmc}) jxjik orpaHnqeHHH hx hoabh>khocth 3aKpenjiHJin cnnHHon 
ctopohoh Ha jinnKOH jieHTe (jieHKonjiacTbipb) . h nocjie onepaunn hhm(J) couep- 
>Kajin bo BJia>KHbix cauKax-npo6npKax npn onpeueJieHHon TeMnepaType (18, 22 
hjih 25°) b ycJioBHnx AJiHHHOAHeBHoro cj}OTonepnoua (20 qac/cBeTa b cyTKn), 
perncTpnpyn cponn JiHHbKH n nojiyqeHHbin pe3yjibTaT (Hajinqne n xapaKTep pereHe- 
paunn), cf)HKCHpyH 3aTeM KJieiuen b 70-rpauycHOM sthjiobom cnnpTe ajih nocjieuyio- 
HJ,HX HCCJieUOBaHHH MeTOUOM CBeTOOnTHqeCKOH HJIH paCTpOBOH SJieKTpOHHOH MHK- 
pocKonHH. 3jieKTpoHHo-MHKpocKonHqecKHe HccJieuoBaHHH nocjieucTBHH aMnyTauHH 
npoBeueHbi coBMecTHo c C. A. JleoHOBHqeM Ha pacTpoBOM MHKpocKone XnTaqn 
S-570 b jiaOopaTopnn napa 3 HTOJiorHH 3oojiornqecKoro HHCTHTyTa PAH. 

PE3yJTbTATbI HCCJlEAOBAHHfl 

OnbITbl C HHMfDAMH IXODES RICINUS 

B onbiTax ncnojib30BajiH cbiTbix Ananay3HpyioiUHX hhmc}), couep>KaBLUHxcH ao 
onepaunn npn 18° h 20 qac/cBeTa (Ha 22, 37 h 50-h ahh nocjie hx HacbnueHHH). 
BojibuiHHCTBO hhmc}) b 3to BpeMH ocTaBajiocb b noABH>KHOM coctohhhh (6jiaroAapn 
MOpcj)oreHeTHqecKOH Ananay3e), ho oTuejibHbie oco6h Ha 37 -h h 50-h ahh y>Ke 
o6Hapyn<HBajiH oueneHeHHe (b pe3yjibTaTe Haqajia JiHHoqHbix npoueccoB) h npn 
nepeHOce b ycjiOBHH 6ojiee bucokoh TeMnepaTypbi (25°) hm jxj\k JiHHbKH Ha HMaro 
6biJio AOCTaToqHO 8—12 AHen. XtHanay3HpyioiuHM HHMc})aM ajih Haqajia JiHHoqHbix 
npoueccoB TpeOoBajiocb AonojiHHTejibHoe BpeMH, h JiHHbKa Ha HMaro nponcxoAHJia 
y hhx 3a 35 —60 AHen no3Anee. 

HnMc})bi 3 thx AByx rpynn o6Hapy>KHBajiH npHHUHnnajibHbie pa3JinqHH h no 
pe3yjibTaTaM aMnyTaunn KOHeqHocTen. n P H npoBeAeHHH onepaunn Ha jihhhioiuhx 
HHM c{)ax y HMaro HaOjnoAajiocb He BoccTaHOBJieHne aMnyTHpoBaHHoft KOHeqHocTH, 
a o6pa30BaHne Ha Hen KyjibTH. XapaKTepHo, hto KyjibTH c})opMHpoBajiacb He b MecTe 
aMnyTaunn (y ocHOBaHHH OeApeHHoro qjieHHKa), a 3HaqHTeJibHo AHCTajibHee — 
Ha rojieHH hjih Jianne (pnc. 1, a). Taxoe CMeiueHHe KyjibTH CBH3aH0 c TeM, hto 
y cf)apaTHbIX HMaro c})OpMHpyK)lUHeCH npHAHTKH OTTHTHBUIOTCH BHyTpb JIHHOHHOH 

nojiocTH b HAHocoMe jihhhioiuhx hhmc}) (Falke, 1931; BaJiamoB, 1967; Rockett, 
Woodring, 1972), oTqero npn onepaunn oTcexaioTCH Jinuib AHCTajibHbie qacTH 
KOHeqHocTH. CjieuyeT OTMeTHTb, hto OTpe3aHne nepeAHen qacTH xoOoTKa y jihhhio¬ 
iuhx hhmc}), npeAnpHHHToe b pnue onbiTOB, He Bbi3biBajio noBpe>KACHHH 3Toro opraHa 
y B3pocjibix KJieiuen. CBH3aH0 3 to c TeM, hto OTTHrnBaHne 3aKJiaAOK HMarnHajibHon 
maTocoMbi b xoue JiHHoqHbix npoueccoB HaqnHaeTCH paHbine h 3axoAHT rjiy6>Ke, 
qeM y 3aKJiaAOK Hor. 

Hhoh pe3yjibTaT HaOjiiouajicn npn npoBeAeHHH onepaunn Ha HHMc{)ax, ocTaBaB- 
uihxch b coctohhhh MOpcf)oreHeTHqecKOH AHanay3bi h He npHCTynHBuiHx k pa3BHTHio. 
B 3thx cjiyqanx y nepeJiHHHBuiHx B3pocJibix KJieiuen HMejia MecTo nojiHan pereHepa- 
Uhh aMnyTHpoBaHHbix KOHeqHocTen, npnqeM Ha Jiannax nepeAHnx Hor HaOjnoAUJiocb 
BoccTaHOBJieHne TaKHx cjio>KHbix peuenTopHbix CTpyKTyp, Kan opraH TajiJiepa. 
PereHepnpoBaBuiHe KOHeqHocTH no cbohm pa3MepaM HecnojibKo ycTynajin, oAHano, 
KOHTpojno. OcoOeHHo 3aMeTHbie pa3JiHqHH Me>KAy JieBOH (onepnpoBaHHon) h npaBon 
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Phc. 1. Pe3yjibTaTbi aMnyTauHH KOHeMHOCTefi y hhmcJ) HKCOAOBbix KJiemen. 

Fig. 1. Results of limb amputation in nymphs of ixodid ticks. 

Ixodes ricinus: a — o6pa30BaHHe KyjibTH Ha I— II ;ieBbix Horax HMaro, 6 — jianKa I jieBofi Horn y HMaro nocjie 
pereHepaunn; Haemaphysalis longicornis: e — jianKa I .neBofi Horn y ca mkh nocjie pereHepauun; Hyalomma 
asiaticum: e — jianKa I zieBofi Horn y cbmkh noc^e pereHepaunH, d — e — pereHepaunn KapjiHKOBofl h yMeHbiueu- 
hoh nepe^Hefi JieBOH Horn y B3poc;ibix oemefi, ok — o6pa30BaHHe KyjibTH Ha Jianxe nepeAHefl JieBOH Horn caMKH. 


(KOHTpojibHOH) HoraMH KacajiHCb pa3MepoB h (J)opMbi jianKH (pnc. 2). JianKa one- 
pnpoBaHHOH Horn 6biJia Kopone HopMbi b cpe^HeM Ha 16—21 %, ajih Hee 6biJio xapaK- 
TepHO HCKpHBJieHHe BepiHHHbl H B03HHKH0BeHHe 3aMeTHOrO B3^yTHH Ha ypOBHe 

Kancyjibi opraHa Tajuiepa. JianKa b stom MecTe 6biJia Ha 17—25 % TOJime HopMbi 
(pwc. 1,6). Kan noKa3ajiH cneuHajibHbie HCCJieAOBaHHH Ha pacipoBOM 9JieKTpoHHOM 
MHKpocKone, npoBe^eHHbie coBMecTHo c C. A. JleoHOBnqeM (3HH PAH), pereHe- 
pauHH jianoK nepe^HHx Hor conpoBOH^ajiacb xapaKTepHbiMH H3MeHeHHHMH b CTpoe- 
hhh eaMoro opraHa TajiJiepa (MaiepnaJibi 3Toro HCCJie/toBaHHH cocTaBJinioT npe^MeT 
OT^ejibHoro coo6meHHH). 


6 * 
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Phc. 2. Tap3aJibHbie hjichukh Ha jieBOH, aMnyTHpoBaHHOH (Jl) h npaBOH, KOHTpojibHofi (77) nepe^HHx 

Horax y caMKH Ixodes ricinus. 

Fig. 2. Tarsal segments of control (right) and regenerated (left) foreleg in Ixodes ricinus adult 

female. 


Phc. 3. Tap3ajibHbie hjichhkh h aMOyjiaKpajibHbie annapaTbi Ha JieBOH, aMnyTHpoBaHHOH (77) h 
npaBOH, KOHTpojibHofi (77) nepe^HHx Horax y caMKH Haemaphysalis longicornis. 

Fig. 3. Tarsal segments and claws of control (right) and regenerated (left) foreleg in Haemaphysalis 

longicornis adult female. 

Bbi>KHBaeMOCTb onepHpoBaHHbix hhmc}) /. ricinus oObiHHO cocTaBJinjia 100 % 
[b 8 BapwaHTax onbiTOB c Ananay3HpyiomHMH HHM(|)aMH (n— 50) hb3 — c jihhhkd- 
luhmh HHM(|)aM h (n= 18)]. rnOejib hhmc}) (9 H3 21) HaOjnoAajiacb JiHuib b aB yx 
BapwaHTax, r^e AHanay3HpyiomHX KJiemen onepnpoBajiH nepe3 50 a Heft nocjie 
HacbiureHHH, a yAajieHHe nepeAHen JieBOH Horn coneTajiocb c o6pe3aHHeM BepuiHHbi 
rHaTOCOMbi. B 3 tom OTHOHieHHH /. ricinus o6Hapy>KHBaji cyurecTBeHHbie otjihhhh 
ot Amblyomma americanum, y KOToporo, corjiacHO AaHHbiM PoKKeTa h ByApnHra 
(Rockett, Woodring, 1972), jieTajibHbiH sc{)c})eKT 0 Ka 3 biBajiH jiHinb onepauHH Ha 

HHM(|)aX, HaXOAHBUJHXCH B JIHHOHHOM COCTOHHHH. 

OnbITbl C HHM<DAMH HAEMAPHYSALIS LONGICORNIS 

hhmc}) napTeHoreHeTHnecKOH pacbi H. longicornis , KOTopbie Hcnojib30BajiHCb 
b HauiHX HCCJieAOBaHHHx, xapaKTepHO ObicTpoe, 6e3AHanay3Hoe pa3BHTHe. B ctah- 
AapTHbix ycjioBHHX (22° h 20-nacoBon c})OTonepHOA), npH KOTopbix C0Aep>KajiHCb 
KJieLUH AaHHOrO BHAa, A71H pa3BHTHH CbITbIX HHMC}) H npeBpaureHHH HX B CaMOK 
TpeOoBajicn 18—21 jxe Hb. Ha npoTH>KeHHH nepBbix 4—5 a Hen HacocaBuiHecn HHMc})bi 
coxpaHHiOT noABH>KHocTb, a 3aTeM, b CBH3H c HaHaBuiHMHCH npoueccaMH anOJ!H3a, 
Bna^aiOT b cocTOHHne oueneHeHHH. OnepauHH no yAajieHHio KOHeHHocTen npoBo- 
AHjiHCb Ha HHM(})ax KaK ao Hanajia jiHHOHHbix npoueccoB (nepBbie 4 ahh nocjie 
OTnaAeHHH cbiTbix hhmc})), TaK h bo BpeMH sthx npoueccoB (6—9 -h ahh), a TaK>Ke 
HaxaHyHe jiHHbKH (15—18 -h ahh). 

Kax noKa3ajiH npoBeAeHHbie onbiTbi, sc})c})eKT aMnyTaunn 33 bhcht ot BpeMeHH 
npoBeAeHHH onepauHH h ot coctohhhh KJiemen b stot momcht. 

B Tex cjiynanx, KorAa onepaunn npoBOAHJiacb Ha CbiTbix HHMc})ax, coxpaHHBinHX 
noABH>KHOCTb, Ha6jiK)Aajiacb npaKTHnecKH nojiHan pereHepaunn aMnyTHpoBaHHbix 
KOHeHHOCTen. Hmchho a 3tot nepnoA aMnyTaunn hot y hhmc}) H. longicornis no cbohm 
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pe3yjibTaTaM 6buia conocTaBHMa c onepaunnMH Ha HHM(t)ax I. ricinus, HaxoAHB- 
LUHXCH b coctohhhh MopcJioreHeTHnecKOH AHanay3bi. y caMOK H. longicornis, nojiy- 
qeHHbix ot onepHpoBaHHbix hhm(|), jieBbie, (t. e. aMnyTHpoBaHHbie Ha HHM(J)ajibHOH 
(J)a3e) Horn no CTeneHH pa3BHTHH noHTH He OTJiHnajincb ot npaBbix (KOHTpojibHbix) 
Hor. 3 to b nepByio onepeAb KacaeTcn hot II — IV nap. Oahhko Ha nepeAHnx Horax, 
KaK h y npeAbiAymero BHAa, HaOAiOAaAOCb yKoponeHne jianKH (b cpeAHeM Ha 20 %) 
h HCKpHBjieHne ee BepuiHHbi (pnc. 1, e\ 3) . Bbi>KHBaHne onepnpoBaHHbix hhmc}) b 3thx 
B apnaHTax (n= 98) cocthbahao 100 %. 

n P H 6ojiee no3AHHX onepaunnx, Kor^a nx npoBOAHAH Ha oueneHeBinnx HHMc})ax 
(n= 87) c nepBbiMH npn3HaKaMH ahhomhux npoueccoB b BHAe noHBAeHnn no3aAH 
rHaTOCOMbi CBeTjioro nnTHa, CBH3aHHoro c o6pa30BaHneM ahhohhoh nojiocTH, 
pereHepnpoBaBiHne y B3pocjibix KAeiuen kohchhocth o6Hapy>KHBajiH pa3Hoo6pa3- 
Hbie ypoACTBa h Aec^opMauHH (yKoponeHHe OTAeAbHbix hachhkob hah hx Hcne3HO- 
BeHne). HepeAKO HaOAiOAaAacb yTpaTa onepnpoBaHHon kohcmhocth (ao kokcu 
hjih BMecTe c kokcoh). Bojibmoe pa3HOo6pa3He noBpe>KAeHHH HaOjiiOAajiocb, 
HecMOTpn Ha to hto aMnyTaunn npoBOAHJiacb Ha oahom h tom >Ke ypoBHe (ocHOBa- 
HHe 6eupa). O OoAbinon h3M0hhhbocth pe3yAbTaTOB b 3tot nepnoA ocoOeHHo Ha- 
tjihaho CBHAeTejibCTByioT onbiTbi c aMnyTaunen y hhmc}) Bcex neTbipex AeBbix hot: 
nocjie 3thx onepauHH oahh HMaro motjih Ha Bcex AeBbix Horax HMeTb yKoponeHHbie 
JianKH 6e3 KoroTKOB, y Apyrnx oco6en AeBbie hoth I — II hjih I h IV nap hmcjih yno- 
poneHHbie JianKH, a Ha Horax III—IV hjih II — III nap cooTBeTCTBeHHo ocTaBaAocb 
no 3 — 4 qjieHHKa. Ha6jnoAajiHCb h TaKHe CAynan, KorAa y caMOK c AeBon CTopoHbi 
HMeAocb Bcero no 2 — 3 Horn c yKoponeHHbiMH jiannaMH (ot ocraAbHbix jieBbix Hor 
OCTaBaAHCb TOAbKO KOKCbl). HeCMOTpn Ha TaKHe nOBpe>KAeHHH, BbI>KHBaeMOCTb 
onepnpoBaHHbix KAeiuen b sthx onbiTax 6biAa aocthtomho Bbicona (60—90 %). 
Jlnuib b Tex BapnaHTax, rAe aMnyTaunn hot coneTaAacb c aMnyTaunen BepuiHHbi 
maTocoMbi, Ha6AK)AaAacb n\6ej\h npaKTnnecKH Bcex npoonepnpoBaHHbix hhmc}) 
(OCHOBHOH npHHHHOH HX Tli6eJUi HBAHAOCb, nO-BHAHMOMy, nonaAaHHe B03Ayxa 
B AHHOHHyiO nOAOCTb HHM({)bI Hepe3 nOBpe>KAGHHyK) maTOCOMy). 

HaKOHeu, npH aMnyTaunn Hor y hhmc}) HaKaHyHe AHHbKH (n= 47), aah KOHen- 
HOCTen nepeAHHHBuiHx HMaro 6biAO xapaKTepHO noBpe>KAeHHe hah OTcyTCTBne 
aMOyAanpaAbHoro annapaTa. Bbi>KHBaHne onepnpoBaHHbix hhmc}) coctubahao 3Aecb 
TaK>Ke 100 % (rn6eAb HaOAiOAaAacb Annib b BapnaHTe c o6pe3aHneM BepuiHHbi 
THaTOCOMbl) . 

AMnyTaunn KOHeHHocTen (He TOAbKo oahoh nepeAnen AeBon, ho Aa>Ke Bcex 
neTbipex Hor AeBon CTopoHbi) npaKTHHecKH He CKa3biBaAacb Ha cponax MeTaMop- 
c})03a onepHpoBaHHbix hhmc}), ocoOeHHo ecAH onepaunn npoBOAHAacb nocAe HanaAa 
anoAH3a h HaKaHyHe AHHbKH. Jlnuib b onepaunnx Ha noABH>KHbix HHMc})ax HaOAio- 
AaAacb 3aAep>KKa pa3BHTnn Ha 2—3 ahh no cpaBHeHHio c hopmoh (18 — 21 AeHb). 

OnbiTbi C HHMOAMH HYALOMMA ASIATICUM 

HnMc})bi H. asiaticum , HcnoAb30BaHHbie b onbiTax (nepBoe AaOopaTopHoe noKO- 
AeHHe OT caMOK H3 TypKMeHHH), COAep>KaAHCb B CTaHAapTHbIX yCAOBHHX 25° H 
20 nac/cBeTa, rAe hm nocAe HacbiiueHnn aah npeBpaiueHnn b HMaro TpeOoBaAocb 
30—35 (b cpeAHeM 32.7) AHen, H3 KOTopbix 7 — 8 AHen ohh coxpaHHAH noABH>KHocTb, 
a ocTaAbHoe BpeMH HaxoAHAHCb b coctohhhh oueneHeHHH. Onepaunn Ha HHMc})ax 
H. asiaticum npoBeAeHbi b nepnoA coxpaHeHHH hmh hoabh>khocth b nepBbie 8 AHen 
nocAe HacbiiueHHH (n= 88), bo BpeMH MeTaMopc})03a, c 10-ro no 22 -h AeHb (n=94) 
h HaKaHyHe AHHbKH, Ha 30 —33-h ahh (n= 12). 

EIpoBeAeHHbie onbiTbi noKa3aAH, hto noAHan pereHepaunn KOHenHocTen y HMaro 
H. asiaticum , KaK h y paccMOTpeHHoro Bbiuie H. longicornis , B03M0>KHa Annib b Tex 
CAyqanx, KorAa aMnyTaunn Hor npoBOAHTcn Ha cbiTbix HHMc})ax b nepnoA coxpaHe¬ 
HHH HMH nOABH>KHOrO COCTOHHHH (t. e. AO HanaAa AHHOHHbIX npoueccoB). /Inuib 
b 3thx CAynanx pereHepaTbi aMnyTnpoBaHHbix kohchhoctch y H. asiaticum hmcah 
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Phc. 4. CocTOHHHe nepe^Hen jieBOH Horn y B3pocJibix KJiemen (Ha npHMepe Hyalomma asiaticum) 
B KOHTpOJie (/) H B 3aBHCHMOCTH OT BpeMeHH aMnyTaUHH 3TOH Horn y CbITbIX HHM(j) (2 — 4). 

Fig. 4. The state of left foreleg in adult ticks Hyalomma asiaticum in control (/) and after amputation 
of this leg in nymphs at different time after their engorgement (2 — 4). 

a — bha nepeAHen jieBOH Horn HMaro c6oi<y; 6 — bha Tap3ajibHoro HJieHHKa nepeAHeft jieBoft Horn HMaro cBepxy 
(b BapwaHTax a h a \); 2 — onepau,HH Ha noABH>KHbix cbiTbix HHM(})ax; 3 — onepaunn Ha oueneHeBiHHX cbiTbix 
HHM(J)ax (nocjie Hanajia anojiH3a); 4 — onepau,HH Ha HHM(})ax He3aAOAro ao hx JiHHbKH Ha HMaro. 


HopMajibHbie pa3Mepbi h o6Hapy>KHBajiH BoccTaHOBJieHHe Bcex CTpyKTyp — aM6y- 
jiaKpajibHoro annapaTa, opraHa TajiJiepa h np. (pnc. 1, a; pnc. 4). 

noAodHan pereHepauHH 6biJia HeB03M0>KHa, KaK npaBHJio, ecjin onepauHH npo- 
BOAHJiacb Ha CbiTbix HHM(f)ax b cepe^HHe mokjihhohhoto nepnoua (10 — 22-h ahh 
nocjie HacbimeHHH), t. e. bo BpeMH HHTeHCHBHbix MOpc^oreHeTHHecKHx npoueccoB. 
OnepaTHBHoe B03ACHCTBne b 3tot nepHOA oKa3biBajio cymecTBeHHbin HeraTHBHbin 
3(J)(J)eKT Ha npoueccbi Mop(f)oreHe3a, npHBOAHLUHH k noHBjieHHio pa3Hoo6pa3Hbix 
ypo^CTB h Aecj)opMauHH (fiopMHpyioLueHCH KOHeHHocTH (pHC. 1, d, e; pHC. 4). Hauxe 
Bcero 3to npoHBjiHJiocb b BHZte MHHHaTiopH3auHH pereHepaTa hjih npaKTHnecKH 
nojiHoft yTpaTbi kohchhocth (HepeAKO BMecTe c KOKcajibHbiM hjichhkom), yKopone- 
hhh AHCTajibHbix HJieHHKOB (b HacTHocTH jianoK h kototkob Ha 20 — 70 % no CpaB- 
HeHHK) C HOpMOH) H HX yTpaTbi, pe>Ke B BH^e 06pa30BaHHfl KyJIbTH (pHC. 1, Ofc). 
Ae4)opMauHH h ypoACTBa HaOjiioAajiHCb y Bcex Kjieiuen, npoonepHpoBaHHbix b 3tot 
nepHOA. BMecTe c tcm nocjieACTBHH aMnyTauHH kohchhoctch y hhm([) H. asiaticum 
(KaK h y H. longicornis) b 3tot nepHOA CHJibHO BapbnpoBajin. Flpn OAHOBpeMeHHOM 
y^ajieHHH Bcex jieBbix hot, HanpHMep, HHM(})bi npeBpaiuajincb b HMaro, KOTopbie 
HapHAy c HeZtOpa3BHTbIMH H Ae(})eKTHbIMH KOHeHHOCTHMH MOTJIH HMCTb Ha JieBOH 
CTopoHe Tejia h nojiHocTbio cc})opMHpoBaHHbie Horn. 

B KOHue paccMaTpnBaeMoro nepnoAa acJicfieKT aMnyTauHH 3aMeTHO ocjiaOeBaji 
(onepaunn Bbi3biBajia Jinuib yTpaTy KoroTKa hjih BepniHHbi jianKH), a HenocpeucT- 
BeHHO nepeu JiHHbKOH 3(})(})eKT aMnyTauHH nojiHocTbio Hcne3aji (y onepnpoBaHHbix 
Kjieiuen kohchhocth He HMejin OTKJioHeHHH ot HopMbi). nocjieuHee CBH3aH0 c TeM, 
hto nepeu cumoh JiHHbKOH HMarHHajibHbie KOHenHocTH npaKTHnecKH ueJiHKOM bth- 
HyTbl B JIHHOHHyiO nOJIOCTb HAHOCOMbI HHM(f)bI, a KOTOTKH Ha JianKaX He BbICTynaiOT 
3a npeuejibi KOKcajibHoro HJieHHKa, H36eran noaTOMy onepaTHBHoro bo3achctbhh. 

Bbi>KHBaeMOCTb hhmcJ) cocTaBjinjia 100 % (Korua hx onepnpoBajiH b hoabh>khom 
coctohhhh hjih nepeA caMOH JiHHbKOH) h 82 % (Korua onepaunn npoBOAHJiacb Ha 
HHMcJiax b coctohhhh MeTaM0p(})03a). CMepTHocTb hhmcJ) b nocjieAHeM cjiynae 6biJia 
ocoOeHHo BejiHKa (25 %), ecjin aMnyTauHH Hor y hhx coneTajiacb c OTceneHneM 
BepuiHHbi maTocoMbi (6e3 Tanoro bo3achctbhh CMepTHocTb cocTaBjiHjia 15%). 
AMnyTauHH He CKa3biBajiacb h Ha npoAOJi>KHTejibHocTH pa3BHTHH hhmcJ) H. asiaticum 
(cpoKH hx npeBpaiueHHH bo B3pocjibix KjieLuen nocjie aMnyTauHH oahoh hjih Bcex 
HOT JieBOH CTOpOHbl He OTJIHHaJIHCb OT HOpMbl) . 
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OBCy>KAEHHE H 3AKJ1H3HEHME 


IlpoBeAeHHbie hsmh onbiTbi c aMnyTaunen KOHenHocTen y HHMtj) Tpex bhaob 
HK coAOBbix KJiemeft noATBepAHJin HMeiomHecH b jiHTepaType CBeAeHnn (Nuttall, 
1920; Rockett, Woodring, 1972) o BbicoKon cnocodHOCTH sthx cneuHajiH3HpoBaHHbix 
napa3HTHMecKHx HJieHHCTOHornx k penapaTHBHOH pereHepauHH. BMecTe c TeM HauiH 
AaHHbie noKa3ajiH, mto Bbicoxyio pereHepaTHBHyio cnocoOHocTb HHM(J)bi hkcoaha 
o6Hapy>KHBaK)T jiHiiib b HaqajibHbiH nepnoA nocjie hx HacbimeHHH, KOTopbiH xapax- 
TepH3yeTCH coxpaHeHneM hoabh>khocth h npeAuiecTByeT Hanajiy anojiH3a (phc. 4, 2 ). 
ripH 6e3Ananay3HOM pa3BHTHH 3 tot nepnoA cocTaBJineT 20—25 % ot BpeMeHH 
Me>KAy OTnaAeHHeM HacocaBuinxcH hhm(J) h hx npeBpameHHeM bo B3pocjibix KJiemeH 
(7—8 AHeft npH 25° — y Hyalomma asiaticum h 4—5 AHeft npH 22° — y Haemaphy- 
salis longicornis) . ripH HajiHHnn Mopcf)oreHeTHHecKOH Ananay3bi ( Ixodes ricinus) 
cnocodHOCTb k nojiHOH pereHepauHH aMnyTnpoBaHHbix KOHeMHOCTen coxpaHneTcn 
b TeneHHe Bcero nepHOAa 3aAep>KKH Haqajia JiHHOMHbix npoueccoB (ao HecKOJibKHX 
MecHueB). OnepauHH b stot nepHOA ne CKa3biBaeTcn Ha nocjieAyioiUHx c})opMOo6pa- 
30BaTejibHbix npoueccax, npoHCxoAnrunx bo BpeMH HHM(J)ajibHo-HMarHHajibHoro 
MeTaMopcJ)03a, OjiaroAapn neMy pereHepaTbi y HMaro no CTpoeHHio Bnojrne cono- 
CTaBHMbi c HopMajibHbiMH kohchhocthmh, xoth HecKOJibKO ycTynaioT hm b pa3Mepax. 
CjieAyeT noAnepKHyTb, hto cnocoOHOCTb k penapaTHBHOH pereHepauHH, o6Hapy>xeH- 
Han y Ananay3HpyioLUHx hhmc}) I. ricinus , xapaKTepH3yeT MaJiOH3yHeHHyio eme 
(})H3HOJiorHHecKyio ocodeHHOCTb Ananay3bi He TOJibKO y hkcoaobux KJieLuen, ho h 
A pyrnx, no-BHAHMOMy, HJieHHCTOHornx h 3acjiy>KHBaeT nosTOMy ocodoro bhhm aHHH. 

HopMajibHan pereHepauHH CTaHOBHTCH, OAHaKo, HeB03M0>KH0H, ecjin aMnyTaunn 
KOHeHHocTen y cbiTbix hhmcJ) npoBOAHTCH nocjie hx oueneHeHHH, t. e. c HaqajioM 
anojiH3a (pnc. 4, 3). Onepaunn b sthx cjiynanx 0Ka3biBaeT HeraTHBHoe B03AencTBne 
Ha (})0pM006pa30BaTejibHbie npoueccbi h BeAeT k o6pa30BaHHio y HMaro ypoA-nn- 
Bbix, Aec})opMHpoBaHHbix h HeAopa3BHTbix pereHepaTOB. 3c})c})eKTbi Taxoro poAa 
xapaKTepHbi jxjik ocHOBHoro no npoAOJi>KHTejibHocTH nepnoAa >kh3hh cbiTbix hhmc}) 
ot hx HacbimeHHH ao npeBpaLueHnn b HMaro (60—70 % 3Toro nepnoAa). y^HTbiBan 
3(})(t)eKTbi aMnyTaunn, o6Hapy>KeHHbie b Harunx onbiTax, a Tax>xe ocoOchhocth cf)op- 
MHpoBaHHH npHAaTKOB Tejia y hkcoaha b xoAe HopMajibHbix jiHHOHHbix npeBpanre- 
hhh (BajiauiOB, 1967; Rockett, Woodring, 1972), CjieAyeT AyMaTb, hto pereHepauHH 
KOHeHHOCTen y hhx npoHexoAHT nyTeM He 3nHMopc})03a (pa3BHTHe 3anaTKa, o6pa- 
3yioLuerocH Ha paHeBon noBepxHOCTH), a Mopcj)ajiJiaKCHca (pa3BHTne 3anaTKa, 
o6pa3yiOLuerocH b pe3yjibTaTe nepecTponxH ocTaTKa CTaporo opraHa) (Jlno3Hep, 
1964; KapjicoH, 1986). 

HaKOHeu, onepaunn HenocpeACTBeHHO nepeu JiHHbKon hhmc}) b HMaro jih 6 o coBep- 
nieHHo He CKa3biBajiHCb Ha kohchhoctux (y npoonepnpoBaHHbix Kjienxen ohh He 
HMeJIH OTKJIOHeHHH OT HOpMbl), JIH60 BeJIH K 06pa30BaHHK) KyJIbTH Ha Jianxe (hjih 
rojieHH), t. e. HaMHoro AHCTajibHee MecTa aMnyTaunn (pnc. 4, 4 ). Taxon Heo>KHAaH- 
HblH pe3yAbTaT CBH33H C TeM, HTO y HKCOAHA nepeA CaMOH JIHHbKOH C(f)OpMHpOBaH- 
Hbie HMarHHaAbHbie KOHCHHOCTH BTHHyTbl B AHHOHHyiO nOAOCTb HAHOCOMbI HHM(}), 
6AaroAapn neMy ohh H36eraiOT onepaTHBHoro bo3a^hctbhh (hah B03AencTBne 3a- 
TparnBaeT Jinuib caMbie AHCTajibHbie OTAejibi kohchhocth). 

IloATBep>KAaH AaHHbie PoxxeTa h ByApHHra o Bbicoxon cnocodHOCTH hkcoaha 
k penapaTHBHOH pereHepaunn, Harun MaTepnajibi noKa3biBaioT BMecTe c TeM, hto 
3Ta cnocodHocTb He ocTaeTCH Hen3MeHHon y HacocaBLunxcn hhmc}), a yTpaqnBaeTCH 
c HanaAOM jiHHOHHbix npeBpanreHHH. 1 Hejib3H He OTMeTHTb, hto b Harunx onbiTax 


1 KaK HaM CTajio H3BecTHO nocjie 0(})opMJieHHH uaHHOH cTaTbH, cxouHbie onbiTbi c aHajiorHHHbiMH 
pe3yjibTaTaMH, CBHueTejibCTByioiuHMH o 33bhchmocth cTeneHH h nojiHOTbi pereHepaunn KOHenHOCTeu 
y B3pocjibix KJieiueu Hyalomma asiaticum h H. anatolicum (a Taioue Haemaphysalis otophila) ot 
BpeMeHH aMnyTaunn hot y CbiTbix hhm(}) 3thx KJiemeu, 6biJin npoBeueHbi eiue b 1964—1966 rr. B. H. Kpio- 

HeHHHKOBblM (HHCTHTyT SnHUeMHOJIOrHH H MHKpo6HOJ10rHH HM. H. O. TaMaJieH, MoCKBa). IlOJIHaH 
pereHepaunn HMarHHajibHbix Hor Hadjuouajiacb hm, uau h h3mh, b cjiynae npoBeueHHH onepaunn Ha 
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(b OTJlHMHe OT AaHHbIX PoKKeTa H ByApHHra) HKCOAHAbI OAHHaKOBO JierKO nepeHO- 
chah aMnyTauHio KOHenHOCTeft KaK ao HanaAa anoAH3a, TaK h bo BpeMH ocymecTBAe- 

HHH AHHOHHbIX npeBpameHHH. 

C^HTaeTCH, mto cnoco6HOCTb k pereHepauHH h ee MacuiTa6bi cy>KaiOTCH b xoAe 
sboaiouhh, b qacTHOCTH npw nepexoAe k napa3HTHqecKOMy o6pa3y >kh3hh («/Iho 3- 
Hep, 1977). C nocjieAHefi 3aKOHOMepHOCTbio coBepmeHHO He con/iacyiOTCH AHTepa- 
TypHbie CBeAeHHH (Nuttall, 1920; Rockett, Woodring, 1972) h nojiyqeHHbie hbmh 
A aHHbie no hkcoahasm, KOTopbie hbahiotch BbicoKOcneuHaAH3HpoBaHHbiMH Bpe- 
MeHHbiMH napa3HTaMH. He hckaiohcho, mto BbicoxaH pereHepaTHBHan cnoco6HOCTb 
y hkcoaha CBH3aHa c HaAHHneM AAHTeAbHOH ctbahh napa3HTHpoBaHHH h npeA- 
CTaBAHeT aAanTauHK) k. noBpe>KAeHHHM, npHHHHHeMbiM npoKopMHTeAHMH. 

B 3aKAK)qeHHe cjieAyeT noAnepKHyTb, hto HCCAeAOBaHHH pereHepauHH y hkcoaha 
M oryT AaTb ueHHbift MaTepnaji aah o6T>HCHeHHH npHHHH pa3AHHHbix ypoACTB, BCTpe- 
HaiomnxcH y 3 thx KAemeft (Campana-Rouget, 1959), a Tax>Ke ajih noHHMaHHH 
Mopcf)oreHeTHqecKHx npoueccoB y hhx b xoAe AHHOMHbix npeBpameHHH. CjieAyeT 
AyMaTb TaK>Ke, hto mHpoKOMacuiTaOHbie nccjieAOBaHHH pereHepauHH y pa3AHHHbix 
HKCOAHA AaAyT AOnOAHHTeAbHblH MaTepHaA no 3B0AK)UH0HHbIM OTHOUieHHHM Me>KAy 
npeACTaBHTeAHMH stoh rpynnbi napa3HTHnecKHx HAeHHCTOHornx. 
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BHOJiorHuecKHH HayuHo-HccjieuoBaTejibCKHH HHCTHTyT IlocTynHJia 24.06.1991 

CaHKT-fleTepOyprcKoro yHHBepcHTeTa 


CBe>KeHacocaBuiHxcH HHMc))ax. OnepauHH >ue Ha HHM({)ax, HauaBuiHx MeTaMOp(f)03, hmcjih pe3yjibTaTOM 
yMeHbuieHHe pa3MepoB kohchhocth, yTpaTy uncTajibHbix hjichhkob pereHepaTa hjih ua>Ke Been Horn 
uejiHKOM (b nocjieuHeM cjiyuae y B3pocjibix KJieiuen npoHcxouHjio c6jiH>KeHHe kokc coxpaHHBuiHxcn Hor 
H BOCCTaHOBJieHHe KOOpAHHaUHH HX JIOKOMOTOpHOH (fyHKUHH) . K CO>KajieHHK), MaTepHajIbl 3THX HCCJieAO- 
BaHHH ocTajiHCb Heony6jiHKOBaHHbiMH. ITojib3yK)Cb cjiyuaeM nobjiarouapHTb B. H. KpioueuHHKOBa 3a 
npeuocTaBjieHHyK) HHtfiopMauHio. 
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LIMB REGENERATION IN IXODID TICKS 

\ 
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SUMMA RY 

Experiments with three species of ixodid ticks have demonstrated that an effect of limb amputa¬ 
tion in engorged nymphs depends on the time of operation. Engorged nymphs are capable of complete 
limb regeneration with restoring their structural elements (especially the Haller’s organ on tarsi 
of forelegs) only before apolysis, during the active crawling state in Haemaphysalis longicornis and 
Hyalomma asiaticum, or during morphogenetic diapause in Ixodes ricinus. The restoration of amputa¬ 
ted legs takes place after nymphs moult to adults. Limb amputation after the beginning of apolysis 
results in the formation of ugly and defective regenerates or in their miniaturization (sometimes 
amputated legs are absent completely). Limb amputation just before ecdysis either has no effect at 
all or results in a stump formation on tarsi or tibia of amputated legs. 



